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CIA ϨϙʔτͰར༻ͨ͠σʔλ͸ TSE300(τϩϯτגՁࢦ਺) ͷ1956 ೥1 ݄
ʙ1999೥ 12 ݄ͷ݄࣍ऩӹ཰ͷܥྻͰ͋Δɻ͜ͷσʔλΛར༻ͯ͠ऩӹ཰ͷ݄࣍
ܥྻΑΓ1೥ऩӹ཰ɺ5೥ऩӹ཰ɺ10೥ऩӹ཰ɺͷ2.5% ෼Ґ఺VaRɺ5%෼Ґ఺
VaRɺ10% ෼Ґ఺ VaR ͷͦΕͧΕͷਪఆ஋Λ͍ࣔͯ͠ΔɻCIA Ϩϙʔτ͕࠾༻
ͨ͠ํ๏͸࣍ͷΑ͏ͳखॱͰ͋Δͱղऍ͞ΕΔɻ
(i)Ձ֨σʔλ (࣌ࠁ t ͷՁ֨ܥྻΛ St ͱ͢Δ) ΑΓܭଌظ͕ؒޓ͍ʹॏͳΒͳ͍
ऩӹ཰σʔλΛܭࢉ͢ΔɻಘΒΕͨσʔλ਺͸݄࣍ऩӹ཰͸527 ݸɺ೥࣍ऩӹ཰





(iii) ݄࣍ର਺ऩӹ཰ Rt,T (= log(ST/St)) ʹରͯ͠زԿϒϥ΢ϯӡಈϞσϧ




2(T − t)] (t =1 ,···,T)
ΛԾఆ͢Δɻ ʢ͜͜Ͱ N(·,·) ͸ਖ਼ن෼෍Λҙຯ͠ɺݪσʔλ਺T = 528 ͱ͍ͯ͠
Δɻ ʣͦͯ͠೥࣍ऩӹ཰ʹ׵ࢉͯ͠υϦϑτ܎਺ͱϘϥςΟϦςΟͷਪఆΛߦ͍ɺ
ਪఆ஋ ˆ µ =1 0 .9860% ,ˆ σ =1 5 .6277% ΛಘΔɻ
(iv) ඪ४ਖ਼ن෼෍ͷ෼෍ؔ਺Λ Φ(·) ͱ͢Δͱ
(2.2) Φ(






ʹΑΓ෼Ґ఺ Yα Λਪఆ͢Δɻ͜͜ͰɺΦ(·) ͸ඪ४ਖ਼ن෼෍ͷ෼෍ؔ਺ɺ∆t ͸ظ
ؒͷ௕͞ΛͦΕͧΕҙຯ͍ͯ͠Δɻ͜ͷࣜΛར༻͢Ε͹ɺྫ͑͹α =0 .025Ͱ͋Ε
͹Y.025 = .76ͱͳΔɻ͜ͷ͜ͱΛࠜڌʹϘϥςΟϦςΟਪఆ஋Λௐ੔ʢcalibrateʣ










































tͷࢿ࢈Ձ֨ʢ̍࣍ݩʣΛSt (t = t0,t 1,···,t T)ͱ͢Δɻ͜͜Ͱɺ΋͜͠ͷࢿ࢈อ
༗ʹ൐͍഑౰͕ଘࡏ͢Δ৔߹ʹ͸഑౰ࠐΈͷՁ֨ͱͯ͠ɺҎԼͷٞ࿦Ͱ͸഑౰Λ
໌ࣔతʹѻΘͳ͍͜ͱʹ͠Α͏ɻ·ͨɺٞ࿦ͷ୯७ԽͷҝʹશσʔλظؒΛਖ਼੔
਺ m ͱ n ʹΑΓ T = nm ͱͳΔ৔߹Λߟ࡯͠Α͏ɻࢿ࢈Ձ͔֨Βܭࢉ͞ΕΔ̍
ظؒର਺ऩӹ཰Λ Xi = log(Sti/Sti−1)( i =1 ,···,nm) ͱͯ͠ɺ࣍ͷඪ४తԾఆ4
2౷ܭత࣌ܥྻղੳʹ͓͍ͯ஌ΒΕ͍ͯΔطଘͷඇઢܗ࣌ܥྻϞσϧͷ୅දྫʹ͍ͭͯ͸ྫ͑
͹ Tong (1990) ΍๺઒ (1993) ͕આ໌͍ͯ͠Δɻ
3͜͏ͨ͠໰୊ʹ͍ͭͯ͸ྫ͑͹ࠃ༑ɾߴڮ (2003) ୈ̎ষͰҾ༻͍ͯ͠ΔΑ͏ʹ๲େͳจݙ͕
͋Δɻ









→ σ2 (n →∞ ) ͕੒Γཱͭঢ়گ·Ͱ֦ுՄೳͰ͋
Δɻͨͩ͠ɺFi−1 ͸֬཰ม਺ྻ {Xj,j≤ i − 1} ͕ੜ੒͢Δ࠷খͷ σ− ू߹଒Ͱ͋Δɻ
5Λஔ͜͏ɻ
Ծఆ I : ֬཰ม਺ Xi (i =1 ,···,nm) ͸ޓ͍ʹಠཱͰಉҰͷ෼෍ F(·) ʹ͕ͨ͠
͍ɺ෼෍ؔ਺ F(·)͸ϧϕʔάଌ౓ʹ͍ͭͯઈର࿈ଓͱ͢Δɻ
͜͜Ͱ m ظؒͷऩӹ཰ʹରԠ͢Δ෼෍ؔ਺Λ Fm(·) ͱͯ͠ɺਫ४ α (0 <α<1)
෼Ґ఺Λ Qm,α ͱ͠Α͏ɻ͢ͳΘͪɺؔ܎
(3.1) Fm(Qm,α)=P(X1 + ···+ Xm ≤ Qm,α)=α
͕ಘΒΕΔɻ͜ͷ͜ͱ͔Βɺm ظؒ VaR ਪఆͷ໰୊ͱ͸ F(·) ͕ະ஌ͷ৔߹ʹɺ
֬཰ α ͕༩͑ΒΕͨ࣌ʹਅͷ෼Ґ఺ Qm,α Λਪఆ͢Δ໰୊ͱݟΔ͜ͱ͕Ͱ͖Δɻ
͢ͳΘͪɺ100α% ෼Ґ఺ (100 α percentile) ͸
(3.2) Qm,α = F
−1































m,α =( 1 /12)log(Q∗
m,α)=( 1 /m)Qm,α ͱஔ͖௚
͢ඞཁ͕͋Δ͜ͱʹ஫ҙ͓ͯ͘͠ɻ


















͍ͯ͠Δɻ͜ͷํ๏ͷجຊత೉఺͸ m ظؒͷ m ͕͋Δఔ౓େ͖͍ͱਪఆਫ਼౓͕






























਺ 480, γϛϡϨʔγϣϯ਺ 1,000 ͱͨ͠ɻ
< ද 3.1>





ఆཧ 3.1 :Ծఆ I ͷԼͰ࣍ͷ͜ͱ͕੒Γཱͭɻ
















ऩଋʢweak convergenceʣ͢Δɻͨͩ͠ɺ֬཰ม਺Z(x)ͷظ଴஋͸E[Z(x)] = 0 ,






















ੳʢstatistical time series analysisʣͰ͸ಉ༷ͷ͜ͱ͕஌ΒΕ͍ͯΔɻ͞Βʹɺ࿨
ͷ߲਺m ͕ݻఆ͞Ε͍ͯΔݶΓɺ֬཰ม਺ྻ {Xi} ʹऑ૬ؔ (weak dependent) 5
͕͋ͬͯ΋੒ཱ͢Δ͜ͱ΋Θ͔Δɻ͜Εʹରͯ͠ɺ࿨ͷ߲਺ m ͕͔ͳΓେ͖͍
5͜͜Ͱ͸̎࣍ϞʔϝϯτͷଘࡏΛԾఆͯ͠ఆৗ࣌ܥྻ {Xi} ͷࣗݾڞ෼ࢄؔ਺Λ σ(k)=




E[Xi]=µ, V ar[Xi]=σ2 (< +∞) ͱ͓ͯ͜͠͏ɻ͜ͷͱ͖࣍ͷ݁Ռ͕ಘΒΕΔ
͕ɺূ໌ͷུ֓͸̓અʹ༩͓͑ͯ͘ɻ
ఆཧ 3.2 :֬཰ม਺ྻ {Xi}ʹ͍ͭͯԾఆ IʹՃ͑ͯظ଴஋ͱ෼ࢄͷଘࡏΛԾఆ͢
Δɻ࣮਺ྻym =( x−mµ)/[σ
√
m] ʹରͯ͠ym → y ΛԾఆ͢Δɻn Λݻఆ͠ɺm
͕େ͖͘ͳΔʹͭΕͯ F (2)




































ҟͳΓɺز͔ͭͷՄೳੑ͕ߟ͑ΒΕΑ͏ɻCIA ͷํ๏Ͱ͸૯ඪຊ਺ T = nm Λ
ݻఆͨ͠ঢ়گͰ͸ظؒ਺ m ͕େ͖͘ͳΔͱ n ͕খ͘͞ͳΔ͜ͱͰ͋Δɻྫ͑͹























ऩӹ཰σʔλΛ X =( X1,···,X nm)ɺσʔλ͔ΒಘΒΕΔ̍ظؒͷܦݧ෼෍ؔ
਺ʢempirical distribution functionʣΛ F (e)(x) ͱ͢Δɻ͜ͷܦݧ෼෍͔Βແ࡞ҝ
ʢϥϯμϜʣநग़ʹΑΓಘΒΕΔϥϯμϜඪຊ X∗ =( X∗
1,···,X∗
mB) Λϒʔτε










Δ͕ɺϒʔτετϥοϓඪຊ X∗ ͸ܦݧ෼෍ؔ਺ F (e)(x) ʹ͕͍ͨͬͯ͠Δ͜ͱ
͕ॏཁͰ͋Δɻ͜ͷϒʔτετϥοϓඪຊ X∗




































ԾఆII : ֬཰ม਺ྻXi (i =1 ,···,nm)͸Τϧΰʔυతఆৗաఔʢergodic station-
ary processʣͰ͋Γɺ͞Βʹ͋Δ࣮਺ δ>0 ͕ͱΕͯ৚݅ (i) E[|X1|2+δ] < ∞ɺ
͓Αͼ(ii) ࠞ߹৚݅8 ∞










ͯ͠ɺs = m/b ΋ਖ਼੔਺ͱͳΔΑ͏ʹͰ͖Δ΋ͷͱ૝ఆ͢Δɻ͜͏ͯ͠ͱͬͨ


























i1,1 + ···+ X
∗
i1,b + ···+ X
∗








7͜ͷ͜ͱΛ࠷ॳʹࢦఠͨ͠ͷ͸ Singh (1981) Ͱ͋Δɻ
8͜͜Ͱ α(A,B)={|P(A∩ B) − P(A)P(B)| : A ∈A ,B∈B }ͱ͢Δͱɺڧࠞ߹৚݅ (strong
mixing condition) ͱ͸ α(k) = supα(F
j+1
1 ,F∞
i+k+1 : k ∈ N) → 0( k →∞ ) Ͱ༩͑ΒΕΔɻ͜͜
Ͱ F
j
i ͸֬཰ม਺ྻ Xk (i ≤ k ≤ j) ΑΓੜ੒͞ΕΔ࠷খͷ σ− ू߹଒Ͱ͋ΔɻΑ͘஌ΒΕͨ౷ܭ
త࣌ܥྻϞσϧͷଟ͘͸͜ͷ৚݅Λຬ͍ͨͯ͠Δɻ




ఆཧ 4.1 : Ծఆ II ͷԼͰ࣍ͷ͜ͱ͕੒Γཱͭɻ࣮਺ྻ ym =( x − mµ)/[σ
√
m] ʹ
ରͯ͠ ym → y ΛԾఆ͢Δɻm ͕େ͖͘ͳΔʹͭΕͯϒʔτϥοϓ਺Bɺϒϩο




m (mµ + ym
√







p → 0 ͱͳΔɻ














































ͱͳΔ qm,α =[ Q∗



















ͷؔ਺ʢྫ͑͹ Zm = max{Xm,0}ʣͰදݱͰ͖Δ৔߹ͱͳ͍ͬͯΔ9ɻͨͩ͠ɺ
͜͜Ͱ cm







9ྫ͑͹ Hardy (2003) ͸͜Ε·Ͱطʹ։ൃ͞Ε͍ͯΔ༷ʑͳมֹ೥ۚอݥ (Equity-Linked Life
Insurance) ͷྫΛઆ໌͍ͯ͠Δɻ







































i ≤ x) i =1 ,···,(n − 1)m +1ͱஔ͜͏ɻԾఆ I ͷ
ԼͰ͸͜ͷ֬཰ม਺ྻ͸ఆৗաఔͰ͋Γɺظ଴஋͸
(7.1) E[Ui(x)] = Fm(x)
Ͱ͋Γɺࣗݾڞ෼ࢄؔ਺͸k ≥ m +1ͷͱ͖
(7.2) σ(k)=Cov(Ui(x),U i+k(x)) = 0
ͱͳΔɻ͕ͨͬͯ͠ɺUi(x) ͸ m−dependent ܥྻͰ͋Δ͜ͱ͕Θ͔Δɻ͜͜Ͱ













→ E[U1(x)] = Fm(x)
ͱͳΔ͜ͱ͕Θ͔Δɻ








ͱஔ͜͏ɻ͜ͷͱ͖ɺ֬཰ม਺ ZT(x) ͷظ଴஋͸θϩͰ͋ͬͯɺ֬཰ม਺ ZT(x)
ͱ ZT(x
 



















































14ͱͳΔɻ͜͜Ͱ࠷ޙͷࣜ͸ n → +∞ ͷͱ͖ɺT → +∞ͱͳΔ͜ͱΛར༻ͨ͠ɻ
࣍ʹ֬཰ม਺ྻ {ZT(x)} ͕ tightness ৚݅Λຬ͍ͨͯ͠Δ͜ͱΛ͔֬ΊΔ͜ͱ͕
Ͱ͖Δ10ɻ͜ͷͱ͜Ζ͔ΒɺT → +∞ͷͱ͖֬཰ม਺ྻ ZT(x)͸͋ΔΨ΢εաఔ
Z(x)ʹऑऩଋʢweak convergenceʣ͢Δ͜ͱ͕Θ͔Δɻ(Q.E.D)
ఆཧ 3.2ͷূ໌ͷུ֓


























ʹΑΓߏ੒͢Δɻ͜͜Ͱɺ֬཰ม਺ྻ{(1/σ)(Xj − µ)} ʹରͯ͠ Donsker ͷෆม
ݪཧ11 Λ༻͍Δɻ߲਺ʹ͍ͭͯ n Λݻఆ͠m → +∞ ͱͳΔܥྻΛ૝ఆ͢Δɻ͜
͜Ͱه߸ [x]Λ x Λӽ͑ͳ͍࠷େͷ੔਺ͱͯ͠ɺ[0,1] ্ͷ೚ҙͷ࣮਺ s ʹରͯ͠

































) − B(s) ≤ y)ds
+[
1





i ≤ y) −
1






(n − 1)m +1
(n−1)m+1 
i=1





ͱ͢Δɻ ʢͨͩ࣌͠ࠁ ti = i/[nm] ͱͨ͠ɻ ʣ͜ͷͱ͖ӈลͷୈ߲̎ͱୈ߲̏Λͦ
ΕͧΕ Bm ͱCm ͱ͓͜͏ɻͦΕͧΕͷ֬཰ۃݶΛධՁ͢Δͱɺm → +∞ͷͱ͖
10ৄࡉ͸ Billligsley (1968) ͷୈ̐ষͷٞ࿦Λࢀর͞Ε͍ͨɻ
11ຊઅͰ͸֬཰ม਺ྻͷऑऩଋ (weak convergence) ͷٞ࿦Λ༻͍͍ͯΔɻ͜Ε͸ݹయతͳத৺
ۃݶఆཧͷؔ਺্ۭؒ΁ͷҰൠԽͰ͋Γɺத৺ۃݶఆཧ͕੒ཱ͢Δঢ়گͰ͸෇Ճతͳ tightness ৚
͕݅੒Γཱͯ͹֬཰ม਺ྻͷϒϥ΢ϯӡಈ΁ͷऩଋ͕ࣔ͞ΕΔɻ͜͏ͨ͠൚த৺ۃݶఆཧͷग़ൃ
఺Ͱ͋Δ Donsker ͷݹయత݁Ռʹ͍ͭͯ͸ɺྫ͑͹ Billingsley (1968) ͷ̏અΛࢀর͞Ε͍ͨɻ
15θϩʹ֬཰ऩଋ͢ΔʢBm











i1,1 + ···+ X∗
i1,b + ···+ X∗
is,1 + ···+ X∗
is,b ≤ x|x1,···,x T)
p
→ E∗[I(Y ∗
1 + ···+ Y ∗
s ≤ x|x1,···,x T)]
= P∗(Y ∗
1 + ···+ Y ∗

















1 + ···+ Y
∗



















1 ) − Var(Y1)|→0
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17ද 3.1(a):Ҡಈ෼Ґ఺ʹΑΔγϛϡϨʔγϣϯ
[஫] ೥཰ʹ׵ࢉͨ͠෼Ґ఺ʢ(3.3) ࣜͷ Q∗
m,αʣͷਪఆ஋ɾඪ४ภࠩɾਅ஋ͷදΛ༩͑Δɻͨͩ͠
σ =0 .0451133,µ=0 .009155 (ਖ਼ن෼෍) ʹઃఆͨ͠ɻ
1% 2.5% 5% 10%
1 ೥ (ظؒ) 0.7812 0.8225 0.8637 0.9117
ඪ४ภࠩ 0.0447 0.0370 0.0326 0.0299
ਅ஋ 0.7759 0.8217 0.8631 0.9136
ද 3.1(b):Ҡಈ෼Ґ఺ʹΑΔγϛϡϨʔγϣϯ
[஫] ೥཰ʹ׵ࢉͨ͠෼Ґ఺ʢ(3.3) ࣜͷ Q∗
m,αʣͷਪఆ஋ɾඪ४ภࠩɾਅ஋ͷදΛ༩͑Δɻͨͩ͠ɺ
ฏۉͱ෼ࢄ͕ਖ਼ن෼෍ͷ৔߹ (ද 3.1(a)) ͱಉ༷ʹͳΔΑ͏ʹ t ෼෍ (t(3)ʣΛઃఆͨ͠ɻ
ɹɹ 1% 2.5% 5% 10%
1 ೥ 0.7598 0.8287 0.8788 0.9325
ඪ४ภࠩ 0.1072 0.0616 0.0430 0.0325
ਅ஋ 0.7573 0.8244 0.8763 0.9325
ਤ 5.1: TSEͱ TOPIX ݄࣍ର਺ऩӹ཰ QQ ϓϩοτ
[஫] 1956.1ʙ1999.12 ʹ؍࡯͞Ε݄ͨ࣍ର਺ऩӹ཰σʔλΑΓ Q-Q ϓϩοτΛܭࢉͨ͠ɻ
18ද 3.2(a)ɿҠಈ෼Ґ఺ʹΑΔγϛϡϨʔγϣϯ
[஫] ೥཰ʹ׵ࢉͨ͠෼Ґ఺ʢ(3.3) ࣜͷ Q∗
m,αʣͷਪఆ஋ɾඪ४ภࠩɾਅ஋ͷදΛ༩͑Δɻͨͩ͠
σ =0 .0451133,µ=0 .009155 (ਖ਼ن෼෍) ʹઃఆͨ͠ɻ ʢΧοί಺ͷ਺஋͸೥཰ʹ׵ࢉ͠ͳ͍෼Ґ
఺Ͱ͋Δɻ ʣ
ظؒ 1% 2.5% 5% 10%
5 ೥ 0.9789 0.9901 1.0045 1.0245
(0.9133) (0.9659) (1.0369) (1.1417)
ඪ४ภࠩ 0.0392 0.0383 0.0373 0.0352
ਅ஋ 0.9486 0.9732 0.9949 1.0205
(0.76831) (0.8232) (0.9748) (1.1068)
10 ೥ 1.0320 1.0390 1.0464 1.0574
(1.4471) (1.5461) (1.6575) (1.8358)
ඪ४ภࠩ 0.0364 0.0361 0.0360 0.0355
ਅ஋ 0.9949 1.0131 1.0290 1.0476
(0.9502) (1.1388) (1.3307) (1.5924)
ද 3.2(b)ɿҠಈ෼Ґ఺ʹΑΔγϛϡϨʔγϣϯ
[஫] ೥཰ʹ׵ࢉͨ͠෼Ґ఺ʢ(3.3) ࣜͷ Q∗
m,αʣͷਪఆ஋ɾඪ४ภࠩɾਅ஋ͷදΛ༩͑Δɻͨͩ͠ɺ
ฏۉͱ෼ࢄ͕ਖ਼ن෼෍ͷ৔߹ (ද 3.1(a)) ͱಉ༷ʹͳΔΑ͏ʹ t ෼෍ (t(3)ʣΛઃఆͨ͠ɻ
ظؒ 1% 2.5% 5% 10%
5 ೥ 0.9822 0.9936 1.0083 1.0276
(0.9348) (0.9889) (1.0613) (1.1636)
ඪ४ภࠩ 0.0480 0.0467 0.0445 0.0413
ਅ஋ 0.9466 0.9757 0.9991 1.0258
(0.7599) (0.8845) (0.9953) (1.1358)
10೥ 1.0350 1.0415 1.0488 1.0591
(1.4911) (1.5853) (1.6957) (1.8674)
ඪ४ภࠩ 0.0373 0.0370 0.0365 0.0363
ਅ஋ 0.9928 1.0142 1.0315 1.0504
(0.9301) (1.1519) (1.3638) (1.6346)
19ද 4.1(a)ɿϒʔτετϥοϓ๏ʹΑΔγϛϡϨʔγϣϯ
[஫] ೥཰ʹ׵ࢉͨ͠෼Ґ఺ʢ(3.3) ࣜͷ Q∗
m,αʣͷਪఆ஋ɾඪ४ภࠩɾਅ஋ͷදΛ༩͑Δɻͨͩ͠
σ =0 .0451133,µ=0 .009155 (ਖ਼ن෼෍) ʹઃఆͨ͠ɻ ʢΧοί಺ͷ਺஋͸೥཰ʹ׵ࢉ͠ͳ͍෼Ґ
఺Ͱ͋Δɻ ʣ
ظؒ 1% 2.5% 5% 10%
1 ೥ 0.7777 0.8227 0.8637 0.9140
ඪ४ภࠩ 0.0224 0.0223 0.0224 0.0228
ਅ஋ 0.7759 0.8217 0.8631 0.9136
5 ೥ 0.9492 0.9736 0.9951 1.0205
(0.7754) (0.8799) (0.9814) (1.1134)
ඪ४ภࠩ 0.0234 0.0237 0.0240 0.0245
ਅ஋ 0.9486 0.9732 0.9949 1.0205
(0.7683) (0.8732) (0.9748) (1.1068)
10೥ 0.9953 1.0132 1.0289 1.0476
(0.9799) (1.1704) (1.3650) (1.6328)
ඪ४ภࠩ 0.0242 0.0243 0.0246 0.0249
ਅ஋ 0.9949 1.0131 1.0290 1.0476
(0.9502) (1.1389) (1.3308) (1.5925)
ද 4.1(b)ɿϒʔτετϥοϓ๏ʹΑΔγϛϡϨʔγϣϯ
[஫] ೥཰ʹ׵ࢉͨ͠෼Ґ఺ʢ(3.3) ࣜͷ Q∗
m,αʣͷਪఆ஋ɾඪ४ภࠩɾਅ஋ͷදΛ༩͑Δɻͨͩ͠ɺ
ฏۉͱ෼ࢄ͕ਖ਼ن෼෍ͷ৔߹ (ද 3.1(a)) ͱಉ༷ʹͳΔΑ͏ʹ t ෼෍ (t(3)ʣΛઃఆͨ͠ɻ ʢΧοί
಺ͷ਺஋͸೥཰ʹ׵ࢉ͠ͳ͍෼Ґ఺Ͱ͋Δɻ ʣ
ظؒ 1% 2.5% 5% 10%
1 ೥ 0.7623 0.8232 0.8774 0.9320
ඪ४ภࠩ 0.0830 0.0614 0.0347 0.0275
ਅ஋ 0.7573 0.8244 0.8763 0.9325
5 ೥ 0.9515 0.9771 0.9992 1.0251
(0.7925) (0.9022) (1.0067) (1.1415)
ඪ४ภࠩ 0.0401 0.0364 0.0340 0.0306
ਅ஋ 0.9466 0.9757 0.9991 1.0258
(0.7599) (0.8845) (0.9953) (1.1358)
10೥ 0.9982 1.0167 1.0325 1.0509
(1.0298) (1.2277) (1.4264) (1.6957)
ඪ४ภࠩ 0.0346 0.0316 0.0298 0.0285
ਅ஋ 0.9928 1.0142 1.0315 1.0504
(0.9301) (1.1519) (1.3638) (1.6346)
20ද 4.1(c):ɿϒʔτετϥοϓ๏ʹΑΔγϛϡϨʔγϣϯ
[஫] ೥཰ʹ׵ࢉͨ͠෼Ґ఺ʢ(3.3) ࣜͷ Q∗
m,αʣͷਪఆ஋ɾඪ४ภࠩɾਅ஋ͷදΛ༩͑Δɻͨͩ͠
a =0 .2(AR(1)),σ=0 .0451133,µ=0 .009155 (ਖ਼ن෼෍) ʹઃఆͨ͠ɻ ʢΧοί಺ͷ਺஋͸೥཰ʹ
׵ࢉ͠ͳ͍෼Ґ఺Ͱ͋Δɻ ʣ
ظؒ 1% 2.5% 5% 10%
1 ೥ 0.7720 0.8177 0.8594 0.9102
ඪ४ภࠩ 0.0263 0.0267 0.0271 0.0280
ਅ஋ 0.7142 0.7662 0.8140 0.8728
5 ೥ 0.9462 0.9710 0.9928 1.0187
(0.7655) (0.8709) (0.9734) (1.1072)
ඪ४ภࠩ 0.0287 0.0293 0.0298 0.0304
ਅ஋ 0.9115 0.9410 0.9672 0.9983
(0.6292) (0.7380) (0.8365) (0.9915)
10೥ 0.9930 1.0113 1.0273 1.0463
(0.9716) (1.1648) (1.3630) (1.6362)
ඪ४ภࠩ 0.0299 0.0302 0.0306 0.0310
ਅ஋ 0.9670 0.9891 1.0085 1.0313
(0.7147) (0.8958) (1.0880) (1.3611)







TSE 1956.1-1999.12 Log Return
21ද 4.2:ϒϩοΫɾϒʔτετϥοϓ๏ʹΑΔγϛϡϨʔγϣϯ
[஫] ೥཰ʹ׵ࢉͨ͠෼Ґ఺ʢ(3.3) ࣜͷ Q∗
m,αʣͷਪఆ஋ɾඪ४ภࠩɾਅ஋ͷදΛ༩͑Δɻͨͩ͠
a =0 .2(AR(1)),σ=0 .0451133,µ=0 .009155 (ਖ਼ن෼෍) ʹઃఆͨ͠ɻ ʢΧοί಺ͷ਺஋͸೥཰ʹ
׵ࢉ͠ͳ͍෼Ґ఺Ͱ͋Δɻ ʣ
ظؒ 1% 2.5% 5% 10%
1 ೥ 0.7282 0.7765 0.8221 0.8794
ඪ४ภࠩ 0.0372 0.0341 0.0325 0.0322
ਅ஋ 0.7142 0.7662 0.8140 0.8728
5 ೥ 0.9064 0.9375 0.9655 0.9993
(0.6210) (0.7342) (0.8499) (1.0089)
ඪ४ภࠩ 0.0349 0.0348 0.0347 0.0351
ਅ஋ 0.9115 0.9410 0.9672 0.9983
(0.6292) (0.7380) (0.8465) (0.9915)
10೥ 0.9703 0.9921 1.0119 1.0352
(0.7803) (0.9723) (1.1826) (1.4837)
ඪ४ภࠩ 0.0334 0.0334 0.0335 0.0339
ਅ஋ 0.9670 0.9891 1.0085 1.0313
(0.7146) (0.8958) (1.0879) (1.3611)
20೥ 1.0130 1.0290 1.0428 1.0592
(1.5846) (2.1569) (2.8032) (3.8193)
ඪ४ภࠩ 0.0330 0.0331 0.0332 0.0335
ਅ஋ 1.0033 1.0098 1.0154 1.0218
(1.1813) (1.6265) (2.1414) (2.9405)







TOPIX 1956.1-1999.12 Log Return
22ද 5.1:جຊ౷ܭྔ
[஫] ݄࣍ର਺ऩӹ཰σʔλ͔Βฏۉ ɾඪ४ภࠩ ɾ தԝ஋ ɾ ࿪౓ ɾ ઑ౓Λܭࢉͨ͠ɻ
TSE 300
ظؒ ฏۉ ඪ४ภࠩ தԝ஋ ࿪౓ ઑ౓
1956.1-1999.12 0.0081 0.0451 0.0115 -0.9073 3.8870
ࣗݾ૬ؔؔ਺
(ϥά)1 2345
ࣗݾ૬ؔ 0.0812 -0.0628 0.0425 -0.0306 0.0469
(ϥά)6 789 1 0
ࣗݾ૬ؔ 0.013 -0.0627 -0.0688 0.0469 -0.0262
TOPIX
ظؒ ฏۉ ඪ४ภࠩ தԝ஋ ࿪౓ ઑ౓
1956.1-1999.12 0.0072 0.0506 0.0074 -0.4168 1.5160
ࣗݾ૬ؔؔ਺
(ϥά)1 2345
ࣗݾ૬ؔ 0.0540 0.0413 0.0077 0.0190 0.0756
(ϥά)6 789 1 0
ࣗݾ૬ؔ -0.0621 0.0182 0.0152 0.0423 0.0458
TOPIX
ظؒ ฏۉ ඪ४ภࠩ தԝ஋ ࿪౓ ઑ౓
1986.1-1999.12 0.0030 0.0626 0.0027 -0.2319 0.7890
ࣗݾ૬ؔؔ਺
(ϥά)1 2345
ࣗݾ૬ؔ 0.0488 0.0070 0.0065 0.0523 0.1135
(ϥά)6 789 1 0
ࣗݾ૬ؔ -0.0883 -0.0592 0.0683 0.0640 0.0703
TOPIX
ظؒ ฏۉ ඪ४ภࠩ தԝ஋ ࿪౓ ઑ౓
1989.10-1999.12 -0.0037 0.0646 -0.0047 -0.1850 0.8060
ࣗݾ૬ؔؔ਺
(ϥά)1 2345
ࣗݾ૬ؔ 0.0034 -0.0170 0.0066 0.0335 0.0839
(ϥά)6 789 1 0





1% 2.5% 5% 10%
1 ೥ 0.7340 0.7905 0.8392 0.8963
5 ೥ 0.9251 0.9516 0.9748 1.002
(0.6776) (0.6803) (0.8802) (1.010)
10 ೥ 0.9738 0.9930 1.009 1.029
(0.7668) (0.9322) (1.094) (1.331)
TSE:ϒϩοΫɾϒʔτετϥοϓ๏
1% 2.5% 5% 10%
1 ೥ 0.7160 0.7698 0.8200 0.8802
5 ೥ 0.8992 0.9307 0.9587 0.9914
(0.5879) (0.6983) (0.8099) (0.9577)
10 ೥ 0.9618 0.9832 1.002 1.024
(0.6774) (0.8441) (1.020) (1.268)
TOPIX:ϒʔτετϥοϓ๏
1% 2.5% 5% 10%
1 ೥ 0.7053 0.7581 0.8054 0.8626
5 ೥ 0.8969 0.9243 0.9485 0.9770
(0.5804) (0.6746) (0.7677) (0.8902)
10 ೥ 0.9480 0.9682 0.9857 1.006
(0.5863) (0.7239) (0.8659) (1.0616)
TOPIX:ϒϩοΫɾϒʔτετϥοϓ๏
1% 2.5% 5% 10%
1 ೥ 0.6818 0.7350 0.7839 0.8441
5 ೥ 0.8637 0.8963 0.9254 0.9594
(0.4806) (0.5785) (0.6787) (0.8128)
10 ೥ 0.9308 0.9534 0.9734 0.9969
(0.4882) (0.6205) (0.7637) (0.9694)
24